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The object of the present Invention is to create a gas transporting and treating 
arrangement of the aforementioned kind having a plurality of electrodes of different 
geometries and mutual location, each of these electrodes is under electrical potential 
The main features of this arrangement are, as follows: 

• Ions* source. We should cover any of ions* sources in this item. The ions' 
source may be corona discharge arrangement which includes at least two 
electrodes having electric potential between them great enough to produce 
corona discharge. It may be a filament which being hot emits ions. It may be 
radioactive material, like Co 90, or so. It may be ceD membrane, Le., a plastic 
wall with tiny holes in it which are that small the strip atoms from electrons thus 
separating positive and negative charges and creating ions. It maybe 
fluorescent lamp, or laser, or electret, or x*ay . or whatever. 

• Source(s) of electric fieW(s) which attract, or repel, or direct, or in any other 
way applies force to the electrically charged particles and particulates. 

• Source(s) 6f magnetic fieW(s) which apply forces to the charged particles on 
their move, l.e., when particles velocity is not equal zero. 

• The electrodes which generate corona and create electrical fieJd(s). 

• The arrangement (constant magnet, coil, eta) to create the magnetic field(s). 

• Means for applying the electric potentials to the electrodes and maintaining (or 
in general controlling) these potentials on certain level to move and treat gas In 
desirable way. 

• Means for electrical current generation which creates the magnetic fteld(s) or 
heat the filament or other electrodes. 

» Means for separation the electrodes having different potentials to prevent 
electrical short (breakdown) between them. 

• Means for directing airflow in certain way (ductwork). 

See Fig. 2 for details. 

Afl the above means and sources being implemented in different ways may 
enhance of operation of Electrostatic Wind Generator (EWG) and perform different 
functions to enhance EWCTs range of appDcations.fthe above arrangement is very 
dose to what other people are doing in t say, vacuum tubes or ion propulsion devices 
We should, if possible cover ANY of the means of GENERATION and CONTROLLING 
ions and, therefore, gas movement The purpose of claim 1 is to cover any possible 
improvement of existing air transportation devices of any matter. So far they are Bmited 
in: 

• Ion source (only corona discharge is disclosed) 

• Other electrodes variety 
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Held of the Invention 

The present Invention relates generally to gas transportation devices and, m 
particular, to the devices that move air or other gases by electrostatic forces. 

Background of the Invention 

Description of the related art. 
It is known that gas may be transported , in principle, with the aid of so called ion 
wind. In present art inventions the ion wind (or corona wind) is created when a corona 
electrode and a target electrode are mutually spaced apart and connected to the 
respectful terminals of a High Voltage Power Supply (HVPS) and when the geometry of 
the above electrodes are such as to give rise to a corona discharge at the corona 
electrode. This corona discharge, in turn, gives rise to air (gas) ions of the same polarity 
of the corona electrode and also to particles and particulates suspended in the air. The 
Ions move rapidly under the influence and in the direction of electrical field. During their 
movement the air ions collide with the air molecules, thereby transferring electrostatic 
forces thereto, so that said air molecules are also drawn in a direction of electrical field, 
thereby effecting transportation of air in the form of a so-called ton, or corona, or 
electrostatic wind (see Fig. 1). 

Earlier proposed air transporting devices based on the concept described above. 
Some of the inventions, for example, U.S. Patent #4,210,847, #4,231,786 consist of 
simple electrodes' arrangement such as a needle and a cylinder surrounding the 
needle. Some comprise more sophisticated electrodes' arrangement, that include three 
electrodes (U.S. Patent #4,380,720). Two of the electrodes according to this invention 
generate corona discharge and produce so-called ion cloud. The third electrode in this 
invention is located downstream and serve for collection a dust and other particulates. 
Same invention uses a plurality of blowstages to increase a blower power or produce 
greater blower pressure differential. 

Some of the inventions, Gke U.S. Patent #3,638,058 use alternating pulses to 
energize electrodes. By that means tons are under influence of attracting and repelling 
forces to accelerate their movement 

The common feature of an those devices is comparatively slow air (gas) velocity, 
uncontrolled ozone and NOx generation, tow back pressure and norvuniform air flow. 

Summary of the Invention 
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• Voltages appDied (only direct and pulse voltage are discussed). The magnetic 
field Is used in ion propulsion engines, not in air movement devices. 

• No invention uses MULTIPLE electrodes 1 arrangement, meaning a plurality of 
same kind, like a honeycomb. 

"Two main objectives should be considered as the primary ones for this invention. 
(.First, ozone generation Is an unseparable part of any existing EWG. WhBe ozone 
is very useful In certain applications, like medical or food storing, people have some 
level of concern regarding ozone influence of their heath. Some people are ozone 
sensitive. Our objection is to control ozone generation and concentration on the 
desirable level ! 

Second objection is to increase electrostatic wind back pressure. The existing 
EWGs create low bade pressure which make them unaccepatbte in most applications. 
Among other objectives are, as follow:" 

• Change gas flow speed and direction (including reverse of gas flow) with the 
speed that much exceed a speed of conventional fens (make ft inertialess). 

• Change gas flew direction without moving parts. 

• Block gas flow from one premises to another (like instant shutter). 

• Enhance a draft of smock stocks. 

• Enhance a performance of combustion process by dynamically controlling gas 
flew inside of a combustion chamber. 

• Create Bft force great enough to airborne flying apparatus and control ft 
movement 

• Create and control negative and positive Ions 1 flow and concentratioa 

• Collect dust and dean the gas from undesirable particles. 

• Deodorize air. 

• Deslnfect ahr. 



In order to better understand the way first two objectives are achieved one should 
consider the nature of ozone generation and the nature of a back pressure. 

Ions which are emitted from corona electrode have comparatively low density. 
They hit Just smafl portion of the air molecules. These Ions have great average speed to 
transfer a sufficient amount of the energy to the air molecules. This speed is not 
uniform throughout of area of ion-molecules colliding. As it said before corona 
electrodes have sharp edges or are smafl in main size. In existing inventions corona 
electrodes are made of tungsten wire wjth typical diameter about 0.004" (0.1mm). The 
typical area occupied by one corona electrode's field is about 0.5*(10-12mm). If 
average ions' speed is, say, 1 unit/sec, the ions' speed in the vidnity of corona 
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electrodes will be 0.5/0.004 - 125 times greater. Ions leaving corona electrodes 1 
surface with that great speed collide with oxygen molecules and initiate a conversion 
0 2 air molecules toO, ozone molecules. It is well known from the experiments that 
lesser ions' speed means smaller ozone concentration. To decrease maximum speed 
of ions means to decrease ozone production and concentration. It is necessary, 
however, to maintain average speed of ions on the same level to keep air molecules 
speed the same. So, the objective Is to make ions' speed throughout the volume of the 
device as uniform as possible to avoid excessive ions' speed anywhere. It seems 
obvious, that to decrease ions speed means to decrease electric field strength. It 
follows from the formula [1 J: 

2 V*(2e 0 /D) W E. 

P Where: 

□ v =» ions velocity 

£ e = electrostatic permftivrty of the gas 

Ul D=» gas density 

^ E = electric field strength. 

W 

\ . It is also necessary to keep in mind that ions' density determines a back pressure 
P magnitude. SmaS amount of Ions can collide with corresponding smaR amount of air 
I* molecules. The greater Ions density the more air molecules are affected and move. The 
gi greater moving molecules' density (the ration of moving to stffl molecules) the greater 
£ back pressure Is. Maximum ions' density (in the vicinity of corona electrodes') is much 
CO greater that average ions' density. In the above example it is 1 25 times greater. Since 

corona electrodes must be much thinner ft seems reasonable to move them closer to 

decrease the area each of them occupies. Unfortunately, thin wires being placed close 
. to each other do not give rise to electrical field So, corona electrodes should be 

separated by some reasonable space in order to provide better results. See Fig. 3 for 

details. 

It is a good idea (U.S. Patent #4,380,720) to place a plurality of air (gas) 
accelerating stages in succession in order to further accelerate gas (air) so, that each 
foflowfng stage accelerates gas being earlier accelerated by previous stage(s). It should 
be understood that Ions along with charged particles travel beyond the stages' area and 
are affected by the electrical field of next stage. To prevent any impact between stages 
no (or small) amount of charged particles (ions) must travel between the stages. They 
should be discharge or removed in the area between stages. 
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So, global objective is to move corona electrodes closer to each other (and at the 
same time separate them electrically across downstream direction) and separate 
downstream stages electrically too. See figure 4 for detailed 

This objective Is disclosed In claim #2. 

Electrostatic Wind Generator (EWG) 

1. An arrangement for air or gas movement without moving parts consists of number of 
electrodes (conductive and/or semiconductive, i.e., capable to conduct sufficient 
current), each electrode has an electric potential (induced or connected to the source of 
electric potential). Device comprises an Sons* source which may be implemented as at 
least one pair of electrodes having high potential between them, one of these 
electrodes (corona electrode) has thin or sharp parts, on those sharp parts corona 
discharge occurs and ions are generated (emitted). General term for the corona 
electrode may be: Is provided with surfaces which gives rise to a powerful 
concentration of electric field'. Positive or negative Ions are emitted from ions' source 
(the corona electrode or, say, radioactive material) and move toward other electrode. 
On their move they are affected by the electric field from another electrodes. These 
electrodes have different electric potentials (some of them are connected to power 
supplies). Ions, being affected (attracted, directed or repelled) by these electrodes' 
electrical fields move with accordance with electrical field directions. On their way Ions 
hft air or gas molecules forcing the last to move to the same direction. This way air or 
gas movement is generated. Other electrodes serve to repel or attract Ions and perform 
(depending of their location, geometry, electrical potential and current through them) 
the fbBowing functions: 

• attract ions (and other charged particles) 

• repel ions 

• neutralize (recombfne) ions 

• control Ions' movement (accelerate, stew, focus, reverse, direct, block, stop, etc.) 

• attract dust particulates ami collect them 

• create magnetic field (that heeds a coils or constant magnet) 

• heat air. 

2. Arrangement for air or gas movement, having multiple electrode's array(s) comprises 
multiple electrodes of the same kind substrates having high potentials between them, 
each conducting part of those substrate n separated from conducting part of other 
substrate having different electric potential by insulation (air) gap and non-conductive 
surface. This surface is long enough to ensure a safe distance to withstand a creeping 

Mam «WN tmm$4 Mm ■> — »T— 9mimAm*tm 
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discharge. As a one of implementation the number of those electrodes are located on 
separate insulating substrates, those substrates* non-conductive surfaces have points 
of mutual contacts in the areas remote from the conductive surfaces. This is to make 
•creeping discharge path" as long as possible. The good point for this claim description * 
is, as follows: the rath between the surface length Ls separating electrodes, having 
different potentials, to the air (gas) gap length Lg, separating the same electrodes, must 
£e greater than or equal to the rath between creeping discharge to the gap discharges' 
breakdown voltages under any operation conditions. 

The essence of this claim is in the word 'multiple". Unlike of others we use many 
electrodes of the same kind to separate corona electrodes across downstream 
direction. They are located at the same substrate(s). These substrates are separated 
by a) air gap and b) surface. See Fig. 5 for details. 

3. A pluraffly of corona electrodes as claimed in claim 2, are separated from each other 
by the plurality of so called exciting electrodes, said corona discharge occurs in areas 
between corona and exiting electrodes and doe to the electric potential difference 
between of the two. See Fig. 6, 7. 8 and 9 for detailes. 

4. The arrangement for air or gas movement comprises of the stages located In 
succession of air movement at least one of these stages has the electrons) for 
charged parties' recombination (discharging) so that these electrodes) are located 
downstream of this stage ions* source and have an electrical potential attracting the 
Ions being generated by this corona electrode and charged particles (particulates). See 
Fig. 10 for details. 

5. The arrangement for air (gas) movement having a duct within with said electrodes 
• enclosed, each group of electrodes is connected to the source of electrical potential 

(generated or induced) said duct has a chamber for at least part of the High Voltage 
Power Supply placement, for, example, said HVPS has low voltage and high voltage 
parts, where low voltage part is located outside the duct while high voltage part is 
located within this duct 

Note: In existing inventions there is a problem to put HV into the ductwork where the 
electrodes are located. HV connectors are expensive and HV outside of the ductwork is 
dangerous, rf more than one voltage Is needed more expensive HV connectors lare. 
Claim 5 erases this concern. Since all the voltages are generated in the vicinity of 
electrodes there Is no need to use HV connectors or HV cables. The only outstanding 
cable Is the low voltage one which goes to electrical outlet In case of battery powered 
.device even this cable does not exist 
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LS^^S^lf* , m ^ 5> whefe a«emating current is applied 
between the electrodes (or group of electrodes), those electrodes are connected to 
eacholher and other electrical components so the capacterSeTbSIe^saW 

^teMhei real intention of this claim is to use a natural capacitance between the 
^TfoTdetaites mUWP "' er - ^ ^ save space and decrease p£ See 

lJ^^T me 1^t^f i m ^ 5 -^re^ of the electrodes are used as 
cond^S ^^ U< ^ e ^ tlfcal < coro " a > ^ one direction and not 

conducting in another under the preset conditions. 

Note: this daim has the same intention as the daim 6. The feas&flftv for this daim 
derives from the fact that positive and negative corona onset ySSX^mSL 

bmS^^^ ne 9 a »» (*>me electrodes) - 15 kV.lf applfoT^ZL 

ete^Sc^»^ m ^r 9 ^ 9roup of electrodes may conSc? 

etectricai current in orw direction rwc^^ 

arrar^ement as claimed in daim 1, which includes sources of magnetic fieldfs) 
tZZZSSJ 0 "" P 3 '** 5 to move in desirable directJcJ^lm 

oaS ^T^l^L^T^ ^ ^ shape of the cylindrical tubeS 
parody moving along this tube and magnetic field is produced by the coil embracing 
^^toemagnerJc field applies the forces which are rectangular toSe wSa*? 
toTS2.£ fenSt0mOVefnS P ira ' tous^aSeX^ 

5!Si i ^I^^ ,ere ^. P0 ^ a>nities 15 10 to^ase Ions and gas velocity in spiral 
direction then release accelerated gas in this direction. See Figure 12 for (total 

e^l3T^!^ storied j,, claim 2 ^^^te^eteOn*, arrays, 
a^ Sl^ H 935 ' ^arrays are located In the manner allowing to move 
£ «?££ ^^iS^^ aCC8tef !? n9 9as ' *• arra "Sement has an outtet and an 
bSoSdown^^i? ^™ direc& >n t<> «he principal gas movement, the outlet 
is foced downstream of the principal gas movement direction. See Fig. 13 for detail 
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10. The arrangement as claimed in claim 4. where each group of electrodes located in 
succession has different electrical potential between corona and accelerating 
electrodes, preferably, but not limited to. each following (downstream) group having 
greater electrical difference between the same electrodes than previous group. 

11. The arrangement as claimed in claim 1, where at least one of the electrodes or 
group of electrodes is made of a conductive material having comparatively high 
specific electrical resistance. Tungsten may be used as a good example. Also, these 
electrodes may be heated by an additional low voltage power supply to produce heat 
The warm air is moved from the first to the second group of electrodes and further to 
the output space. The heat amount may be controlled by a temperature sensor and a 
controlled low voltage power supply. It may maintain a constant or controlled 
temperature where desired 

12. The arrangement as claimed in claim 1, comprises the sensors which measure the 
air velocity, the afr volume per time, dust density, humkJfty, temperature, eta and 
control the output voltage of HVPS and a low voltage power supplies in order to 
achieve the desired applications goals. 

13. The arrangement as claimed in claim 5, where at least part of electronic 
components which produce a heat, such as its power transistors, diodes, transformers, 
heat sinks, eta are located in the area of the moving air to cool them down. 

14. The arrangement as claimed In claim 1, which comprises at least two group of 
electrodes* arrays, each group capable to move gas, each has different principal 
directions of gas movement Those devices are preferably connected to different 
HVPSs those HVPSs are capable to generate controlled voltages on the electrodes 
of different groups thus moving gas with different directions (say to reverse gas 
flow) when gas velocity of these groups are controlled by those voltages. This is an 
arrangement for gas moving in different directions (like oscillating fan) without 
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H^!^ 8 ^ arran9ement as <**™* ^ claim 1, which produces an output HV 
v«>*te top-. Since It is no. convenient term some expianal is necesL^T 
Coro^scharge works within a rather narrow vohage corridor. The lower boundary of 
ttfocomdor starts at corona onset voltage and the high boundary is just betow the Lei 
n^Z!r k8) ^ ^^^-^ array, ZJ, toe^LTe 

5 I^^Lr 9 the3nayiS ° fsmaS "isaso caned 'leakage current- 
2 ^J^r InC ' eaSeS - -rrent grows. Above ZLa 

2 stlT^ftT mUCh S,eCPer ^ "*'■* •» *• * —■«• is not usoa^T 

6 > !! '™ aWo "' n tevel ^ This level is preceded by the corona currenT 

3 ST?* 2^ ^ for8See tevel the voltage^ the 
W array at a safe tevel This may be done by having a seating HVPS. licT^ 

K measures the output current level and increases or decreases the voltage 

O to the level corresponding to me current's level. The proposed HVPS design oeneSL 

£ h^2o^ T^mT ^ ** VOft39e '- ^ voftage is the sum of these 
m + ,L l^T 98 " and ^ b a ^ ~ The common ou*ut 
m^J^' "1 ^ J ^ VOte "" « ^ to the corona onset leveL toe 

When ^voltage is close to toe spark tevel for certain condrtions the corona current 
ZTJZl tl'lT V °S!! roP ' ^^"^totop voltage' value. So does the 
It!^^ Pf0Perty dC8i9ned ^ HVPS generates toe 
output votege at a level that guarantees toe ore-breakdown condition of toe electrodes' 

4^P^^ S ^ variety of ways. One is shown to £ 

HVP^ „^!T^ HVP8> (HVPS 1 and HVPS 2) connected in series. Th! 
c^ v r^ a l^^* The ^ a sDght or no dependence on 
output voltage from output current In other words HVPS 1 generates stable output 
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voftage. This voltage's magnitude Is big enough to onset a corona discharge The 
HVPS 2 generates output voltage that depends on output current The maximum 
voltage occurs at the output when no current flows to the corona electrodes In no-load 
condition the common voltage of HVPS 1 and HVPS 2 exceeds breakdown voltage of 
the array. When output current Increases the output voltage drops. The simplest 

XT^I^ ° f * by " Si "9 3 ^nsformer for the 

HVPS 2 with large leakage inductance. The output current flows through the leakage 
mductance and creates a voltage drop across it The more current appOed. the more 
voftage dmps across the Inductance. The more voltage drops across the inductance the 
2 S ^ vo " a 9 a atme of HVPS 2. This HVPS generates the output voltage 
O ^ Xfl5te «°P" « «5» be appreciated that a "flexible top" HVPS will be considered as 

S ZT ,a ^ f * Stabte " ^ " series without departure 

VI me inVentlon - ™» that the HVPS may consist of any number of 

W S T1T^ W """^ " ***** or ** Anomer-ftexibielp^s 
^ .mptementafcon may be achieved by using a voltage multiplier with different capacitors' 

5 CnTi cl£ 'I 1 " 8 C1 * CN - ^ a 3-'- value, than the 

S ^ J! 96 fDPS 31 VOft39e mU,tipnef outout b ProportionaJ to 

^cutout current and reverse^ proportional to the capacitors' value. For such voftage 
(S mulBpfer the voltage drop is of a much lesser value through capacitors C1 - CN thai/ 
me voltage drops through capacitors CN+1 to CM, which is of a much greater value 
The rvoftage U1 may be considered as a -stable- voltage, while the voltage U2 as a ' 
■todbletop voltage. Itwi be appreciated if the margin of Uminand Umax may be of 
any value that guarantees the working requirements for the array and win not be limited 
by corona and breakdown levels. 

16. Another EWG improvement may be made if electrodes have a bent shape as is 
shown in Fig. 16. This shape allows moving the air in a certain direction with or without 
swe lobes. The array may be concaved up or down. In the first case it wffl dissipate the 
at moving from the array. In the second case the moving air is concentrated or aimed 
towards its desired point 
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17. Being installed within a ductwork or ductwork's net (web) the arrays or parts of the 
arrays may be removable and replaceable from time to time. This must be done when 
the array is excessively contaminated or damaged. It wfli be appreciated if the 
ductwork has a slot (or other means) for an array installation. The array may consist of 
one or more frames supporting electrodes. To remove an array means to pull ft out To 
install it means to put it back or replace it See Fig. 17. 

IP 18. Stat another improvement may be achieved when the HVPS is programmable to 
O produce high voltage changes in the course of time. This feature creates several new 
£ effects. First of all, the air velocity and volume per time becomes different This makes 
£ EWG able to produce a desirable amount of air movement according to a preset 
UJ program or outside condition. If, for example, more pollution passes through the EWG, 
y greater voltage may be needed to dean the air. Another example is that by changing 
• voltage, low* and "high* settings of air volume may be achieved, comparable to 
q conventional fans. Also temperature changes may require more cooling ability and, 
M therefore, a greater voltage. A HVPS may change the output voltage in accordance with 
0j a preset program, or in accordance with an environmental condition, or to adjust airflow 
H volume. 

19. An arrangement as claimed in claim 14, where HVPSs may produce different high 
voltages over time. The resulting air direction and velocity will vary. This creates a new 
effect of the air blowing in different (constantly varying over time) directions without any 
moving parts. 

20. Still another implementation (and application) may be made using EWG as a "heat 
sink". The arrays are installed between a heat source and a place where heat is wished 
to be suppressed. A furnace on one side and laboratory equipment on the other side 
provide an example of this application. The arrays are located between these two 
places forcing the air to flow orthogonal to the line between the heat source and the 
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locaHon wished to be kept cool. (It may be any other angle as well). At the extension of 
the air direction a heat sink is located. It may be a heat sink or. say .a hole in a ceiling 
or other means for exhausting air which is desired to be kept separated. . The EWG 
■heat sink" may be used in different applications where a transparent (or a low cost) 
barrier is needed. It may be used for office, industry, electronic devices or technological 
applications as weB. See Fig. 18 for the details. 

21. Another EWG implementation is a flying apparatus. A lightweight EWG with some 
C of the electrodes located horizontally creates a lifting force that may cause it to fly (or 
O hover). The horizontal (or close to horizontal) electrodes create a lifting vertical force, as 
D » is shown in Fig. 19. Other wind directions that are created by EWG may be used for 
4j horizontal movement and maneuvers. Light weight electrodes are made from light 

weight (or hollow) material with a conductive surface. TheHVPSsare connected to 
U ^arrays. The HVPSs may or may not fly with the arrays. If not. the HVPSsare 
U connected to the arrays through Oght weight wires. It is preferable that the wires 
O carrying different voltages are located apart from each other. Since EWG needs only 
KJ tow current (measured in mflBAmperes) to generate air movement these wires must be 
£ of a small diameter and be Bght weight The arrays themselves may be made of light 
» weight hoDow batoons. They may be made of plastic material, say. used for hot air 
balloons, covered with a thin conductive film. They may be filted with light weight gas 
like helium. Having Bght weight these devices need a small force to lift them up. In this 
• ^ one is able to create a flying apparatus which is noiseless, and fully controlled in aS 
directions. One more advantage of this apparatus is that it has much less inertia in 
comparison the hot air balloons and a is simpler than other hovercraft. 
2& The flying apparatus described above may be used together with heating and 
cleaning features. Being fuDy controlled and able to fly in any direction this apparatus 
may be used for cleaning or heating (or other needs) of inaccessible areas, say. pipes 
or other enclosed or hazardous areas. Another implementation may be seen for the 
hermetically seated areas which need to be constantly cleaned. Being located inside of 
such area and powered from HVPSs, the flying air conditioner (which means cleaning. 
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heating and either abilities described above) may be directed to the desirable objects 
and remove (or, more accurately, collect) dust or other contamination from these 
objects, rt may also heat desired objects or treat them within the ability of EWG 
described above. After the technological process is accomplished the area is opened 
and EWG with collected dust may be removed and cleaned or it may be returned for 
continuation of the process. 

23. The flying EWG may be used for explosive gases control. It is a well-known 

01 Problem in the mining industry, where undesirable methanol concentration lead to the 

□ devastating explosion. For safety reasons it is desirable to ignite these concentrations 

p prior to the time when they will exceed a safe level Some of these areas are 

•F inaccessible and this prevents an effective explosive gases control The EWG 

W combines the ability to fly with the ability to create sparks between its electrodes. The 

Ui s P artc frequency (or presence) may be controlled by the high voltage magnitude that Is 

» applied between the electrodes. The flying EWG nwy be Greeted to 

O area After a reaches this area the HVPS Increases the high voltage magnitude 

H between the electrodes creating one or more sparks between the electrodes. The 

g sparks thus ignite the explosive gases and reduce their concentration. 

CO 

24. Being inertia less by nature EWG is capable to produce a pulse in the air movement 
(gusts). One of the pulse EWG appBcatfons may be a wind tunnel Wind tunnel teste 

. for aircraft stipulate that along with a steady airflow, a pulse (or quickly changed) air 
movements are needed as wen. These quick air movements may be useful for 
simulating real atmosphere conditions. Conventional blowers by design have inertial 
limits which make them unable to produce the sharp, quick change in ah- movement 
desired. The pulse EWG may be used for such a test (simulation or modeling). - 

25. The array with the different distance between the electrodes is shown in Rg. 20. 
The aim of the different air gaps is to direct the air in the desired direction. The closer 
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the rods of the array are, the stronger the wind is in this area The array with arbitrary 
gaps may direct the air now as a result of a)) the flows produced by the array's parts. 
The array shown in Fig. 20a generates more wind by the ends than by the middle parts 
of the array. Being designed this way the array blows the wind as a directional aerial 
The 'side lobes" may be suppressed or amplified. The same array may be made with 
the middle parts closer to each other than side parts. That array will generate a wind 
with more of a rounded shape (See Fig. 20b). 

26. The ultimate EVVG systems are comprised of a number of arrays (or wind 
generators) together with other heating, cleaning (described above) devices, sensors 
and improvements. This system has one or more HVPS and also low voltage power 
supplies, connected to the electrodes of the number of arrays. The control system 
monitors and changes the high voltage at the each electrode to maintain the necessary 
air velocity, heat, cleaning ability, eta that is desired. This EWG system may be part of, 
say, a buildings air conditioning system. 

27. For most applications, the sharp and duB edges of the different rows of electrodes 
must be located at the same distance from each other. This requires a tot of precise 
worfc and labor. To facflitate this requirement the array comprise flexible, but sharp, 
edges. These edges, which serve as the corona emitting parts, (or corona electrodes 
themselves, or parts of corona electrodes) are flexible and/or movable. They are able to 
move (float, bend, etc.) to their desired location, geometry, and shape, once wind and 
electrostatic forces are introduced. The aim is to allow the sharp edges to arrange 
themselves into uniform (electrostatic wise) mutual shape. All of the sharp edges wffl 
maintain an equal distance from the opposing dull rods. It may be seen as an array of 
hollow tubes (flexible or rigid) with threads (fringe) located on one side. These tubes 
and edges (fringe) are made of conductive material Another implementation of this 
idea are flexfele electrodes (Fig. 21). If some part of the electrode produces more 
strong wind than another, ft will repel from the opposite electrodes and increases the 
distance (the gap) between these electrodes. 
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28, Being InerUaless EWG may generate not just air movement but also sound. The 
EWG produces a sound when high voltage, applied to the array, changes the 
magnitude of the frequency within the sound range. The EWG shown In Rg. 22 has a 
sound sensor (mike) and HVPS that changes its output voltage in accordance to the 
incoming sound (going in the EWG direction). The air movement that is produced by the 
EWG is flowing in the opposite direction (it meets the incoming sound). The wind, 
produced by EWG, Is of the same intensity (velocity) as the incoming sound and 
eliminates (or, at least reduces) this sound. The sound barrier, based on the principle 



O described above, consists of a number of arrays and a number of HVPSs. Each HVPS 

q is equipped with a sound sensor (microphone) and a control system that changes the 

jr output voltage of each HVPS. The HVPSs that are connected to the velocity control 

W electrodes are of an Inertialess type. The HVPS produces just enough high voltage to 

w control air movement of opposing direction to that of the sound entering to the array. 

• This Implementation eliminates (or, at least, reduces) all of the sound going to the 

q number of arrays. This may be called "a clear sound barrier*. It is interesting that this 

!-* "sound Barrier may be "Unipolar*, Ketone way, other words, be clear to the Incoming 

&| sounds and to block outgoing sounds. 

Should you have any questions feel free to contact me at any time as at the letterhead. 
lgorA.Krichtafovitch 
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Summary of the Invention 

. (claims) 

I The electrostatic wind generator (hereinafter EWG) is <5sdosed havfog at 
feast tvo group of elect/odes (Le, the first group and foe second group) both groups 
befog fed by a high voltage power supply (herehafter HVPS). These two groups term 
the elect/odes* arrayi The Wgh voltage befog applied to foe electrodes is big enough 
to emit positive or negative lorn from the first group of above mentioned electrodes. 
These Ions are attracted by the second group of electrodes which has an opposite 
polarity. The Runs are accelerated by foe voltage difference between foe groups of 
electrodes. The kms move from foe first group of electrodes, they are emitted from, 
toward foe second group of electrodes having opposite polarity and fafoet. The kms . 
being moved meet foe air molecules as well as particulates Boating in foe air. The kms 
hit the molecules and particulates forcfegfoem to move m foe same arectfoa In this 
way electrostatic air movement (or wfod) ts produced. 

The first group of electrodes are designed to fac&ate foe kms* or electrons* 
emission from foe electrodes 1 surface. In order to do so. the first group of electrodes 
are provided wifo sharp edges, or are fob b their main see. As an example, foey may 
be made of Mi wire. As another example, they may be made of barbed wire. They 
may be made of krtfe blades, eta There b a variety of ways to make this surface 
"sharp* These "sharp* edges must be directed toward (or located dose) to the 
second group of electrodes: It Is wei known that foe electrical field is much greater 
along sharp edges or surface* (fee at aneetfe'spofot). 

The second group of electrodes, on foe contrary, do not have any lund of 
"sharp* angles directed towardL or located dose to foe first group of electrodes. This 
feature prevents ions from befog emitted from foe smooth (or round) second group of 
electrodes' back to foe first set of electrodes 

The Wgfr vofcage electricity is produced by HVPS. HVPS produces ht#i 
voltage. There are different ways to produce HV. One of mem is to step up the 
P«mary aftematfog voltage by foe transformer and foen further raise foe voltage by 
voltage muftipBer. As foe electrodes' array efficiency b greater when ^ works close to 
foe breakdown levei foe HVPS must be capable to quench sparks or arks foat may 
occur in foe area located between foe electrodes. To do so. HVPS*s output current 
must be Bmfted. Another poss&Sty is to provide HVPS wifo a control system capable 
to react quickly enough to *guench" spxls and/or decrease output voltage. HVPS 
provides by its mean (or is designed so) foe mawmum output current of the 



electrodes is safe for human inter action and wiU not cause electrocution if touched 
See Fig. 1 for details. 

Additionally, a number of different improvements of this initial idea may be 
presented 

2. Erst, the arrays' cross area may be made fo any desfrable sh^pe (say. the 
shape of ductwork). See Fig. Z. 

3. Another improvement that may be beneficial is to locate the first group of 
electrodes fo between, not directly across from the second group of electrodes. This 
geometry helps the air to move more freely by not befog obstructed by the second 
group of electrodes. It ismore spectficaBy descrfced in F»g. 3. 

4. To increase the air velocity, several arrays may be located in series one after 
another m the principal direction of the air movement It is preferable, but not Bmited 
by, that each of the arrays has it own HVPS to adjust the voltage to the array's 
geometry and environment See Fig. 4 

5. To ionce the air, the same types of electrodes of the different arrays maybe 
fedby the same high voltage polarity (Fig. 5). 

6. To decrease the number of particulates or molecules being charged die 
electrodes of the different arrays may be fedby opposite polarity. To decrease charge 
to the minimum poss&le level the number of array* may be even, half of ttom befog 
fed by positive polarity whBe the other half of the arrays are being fed by negative 
voltage, m another hipJementation, part of the arrays may produce the same (or 
controlled) amount of positive and negative ions in order to produce a controlled f^ero. 
for enampfo) amount of kms at the output of the EHG. See Fig.*. 

7. The second group of the electrodes may be made fo a elongated shape. The 
air and particulates traveling along this surface w9 be accelerated by (he electrodes* 
array (or arrays). The particulates are charged by the ions emitted from the first group 
of electrodes, Sfoce the second group of electrodes is under the opposite voltage 
(potential) the particulates are attracted to the second group of electrodes and stWt to 
die electrodes' surf ace. Thus the air is cleaned and leaves the array with less 
particulate than ft had upon entering the array. See Fig. 7. 

& Further improvement may be made if one of die electrodes or group of 
electrodes is made of a conductive material havfog comparatively high specific 
electrical resistance. Tungsten may be used as a good example. Abo, these 
electrodes may be heated by an additional low voltage power supply to produce heat 
The warm air is moved from the first to the second group of electrodes and furfter to 
the output space. The heat amount may be controDed by a temperature sensor and a 



controlled low voltage power supply. It may maintain a constant or controlled 
temperature where desired Fig. 8. 

9. Another improvement may be made by developing an insulating surface 
which divides the first and second groups of elect/odes. This surface must haw 
enough distance to prevent creeping discharge. Fig. 3. 

10. Stffl further an improvement is that the electrostatic wind generator may be 
supplied with different fcfods of sensors. These sensors may measure the air velocity, 
the air volume per time. dust, density, humidity, temperature, etc and control the 
output voltage of HVPS and a low voltage power suppBes in order to achieve the 
desired applications goals. Fig. 10. 

11 Since the electrostatic wind generator produces a certain amount of 
air movement, it wRI be productive to install the electron devices (components) 
of HVPS. Which produce a heat, such as its power transistors, diodes, 
transformers, etc, in the area of the moving air. TWs wffl cool the electronic 
components and protect them from overheating. The EWG ak velocity is 
aj^roximateiy proportional to the power produced by the HVPS. When more 
power is generated, more heat wil be produced by the electronic components. 
When more heat is produced, the components have more need to be coded. 
Thernoretheyneedtobecooi^ 

afrveiockythenweu^akcoofingab^ In this way HVPS produces the air 
a^bproportkmaJtofeneedtobecooled Fig. a 

12. Further Improvement may be made by dividing the Orst (or the 
second) group of electrodes into two subgroup* Each of these subgroups Is 
located cm both sides of the other 9^ second if uV first b dMded and 
vise versa). The HVPS is connected to aft of the groups and subo/oups. HVPS 
is capable of applying *he high vofcage to one or the other subgroup (with 
reject to both groups of electrodes). When one of the subgroups is fedl the air 
b forced to move h one direction. When the other subgroup is fed. the a* ts 
forced to move in the opposite direction. This way the electron wind generator 
may produce air flow h different dfrectkms. See Fig. 12. 

13. The bWkectional array may be used to control air movement 
produced by an outside source. If outside air movement enters the arrays the 
array's forces may add or subtract to this air veloc^ An ak movement sensor 
measurmgthe air movement may adjust the output voltage totheHVfetad 
produce desvedEWGwindThkmaybeusedtoin^ 

chwmey draft It may be used to block the ak movement from one premise to 



another. It way be useful to prevent contaminated air from penetrating 
another area. This we shai call "the air barrier*/ It way be useful in some 
applications to prevent fast air movement from penetrating •'the air barrier". 
To do this an array must generate quick counteracting wind See Fig. XX The 
EWG may be used as the gas barrier between two spaces. Being fed by the 
inertialess EVPS (or HVPSs) -and being mertiaiess by nature, EWG may 
prevent any gas movement through the array. The bidirectional array may do 
this in bo* directions, whfle a one^ectional may prevent the aknwvement in 
just one direction. To prevent (or stop) the gasmovement the EWG is provided 
wfth a gasmovement sensor (or straws) and a feedback device. The smsofs 
sample gasmovement and causes the HVPSs to change output high voltage 
across the arrays. The HVPSs change output voltages so that the arrays 
create a meeting (counteraction) of gas flow (forces) of the same power. The 
resulting force must be of negRgfcle value so that no gas movement occurs 
through the arrays. This results in a gas barrier that neither aBows gas 
movement nor heat transfer through the arrays. In this way it is possfcle to 
create a clear (transparent) gas (and heat) barrier . It may be cafled "a clear 
waff*. 

H. Another set of improvements may be achieved by the cornbination 
of HVPS design with electrostatic wind generator (EWG). A background for 
understanding this is as foSows! EWG works within a rather narrow voltage 
corridor. The lower boundary ol this corridor starts when corona discharge 
begins and the high boundary is just betow the level where breakdown (sparks) 
starts. If voltage across the array is below the corona level the current through 
the array is of smal magnitude. It is a so called "leakage current*. When 
voltage increases, corona discharge begins and current grows. Above the 
corona level current grows much steeper than voltage. Fig. H shows 
experimental current versus voltage curve for the array shown in Fig. 1 Since 
the ak condtfon is not usually stable, foe breakdown level may vary. This level 
is preceded by the corona current increasing. The Ideal HVPS must foresee 
this level and maintain the voltage across the array at a safe level This may be 
done by having a se&adjustmg HVPS. which samples or measures the output 
current level and Increases or decreases the voltage to the level corresponding 
to the current's level This is the first combmatkmotaHVPSwift theEWa 

Bl The second combination may be made by employing HVPS wfth 
drooping current versus a voltage characteristic curve. An example of such a 
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electrode* h safe for human foteraction and win not cause electrocution if touched 
SeeFig.lfordeta3s. - 

Adoltkmafyanumberof different irr^rovements of this initial idea may be 
presented 

i First, the arrays' cross area way be made m any desirable shape (say. the 
shape of ductwort). See F>g. 2. 

3. Another Improvement that may be beneficial is to locate the first group of 
electrodes in between not directly across from the second group of electrodes. Thb 
geometry helps to air to move more freely by not being obstructed by the second 
group of electrodes. It is more spectBcaBy descrfred in Fig. 3. 

4. To increase the air velocity, several arrays may be located in series one after 
another o> the principal direction of the air movement It b preferable, but wot fimited 
by. that each of die arrays has it own HVPS to a<$ust the voltage to the array's 

0* geometry and ewironment See Fig. 4 

H> 5To * *e same types of electrodes of the different arrays may be 

O fedby one same Wgh voltagepolarity (Fig. 5). 

Ul kTo decrease the number of particulates or molecules bemg charged the 

N electrodes of the different arrays may be fedby opposite polarity. To decrease charge 
» to toTnWmumpossfcle level 0>e number of arrays may be even, half of them being 
g fed by positive polarity wh*^ are being fed by negative 

^ vokage. In another implementation, part of the arrays may produce the same (or 
gi controSed) amount of positive and negative ions h order toproduce a controlled (zero, 
g for example) amount of ions at to output of to EWGi See Fig. S. 

7, The second group of the electrodes may be made bi a elongated shape. The 
air and particulates travefing along Ihb surface wfflbe accelerated by to elect/odes' 
array (or arrays). Theparticulates are charged by the kms emitted from die first group 
■ of electrodes. Since the second group of electrodes b under the opposite voltage 
(potential) the particulates are attracted to the second group of electrodes and stick to 
the electrodes* surface. Thus the air is cleaned and leaves the array with less 
particulate than it had upon entering the array. See Fig. 7. 

a Further in^ovement may be made if one of the electrodes or group of 
electrodes is made of a conductive material having comparative^ high specific 
electrical resistance. Tungsten may be used as a good example. Also, these 
electrodes may be heated by an additional low voltage power supply to produce heat 
The warm air is moved from to first to the second group of electrodes and furtor to 
to output space. The heat amount may be controlled by a temperature sensor and a 



controlled low voltage power supply. I* way maintain a constant or controBed 
temperature where desired Fig. 8. 

9. Another approvement may be made by developfog an insulating surface 
which divides the first and second groups 0* electrodes. TWs surface must have 
enough distance to prevent creeping discharge. Fig. 9. 

KLStB further an improvement is that the electrostatic wind generator may he 
suppfied with different tods of sensors. These censors may measure the air vetoed 
the air volume per time, dust density, humidity, temperature, etc and control the 
0*1** vofcage of HVPS and a low voltage power supplies in order to achieve the 
desired aggtieatiom goats. Fio^ ft 

11 Since the electrostatic wind generator produces a certain amount of 

air movement, it wfflbe productive to instaBthe electron devices (components) 

of HVPS. which produce a heat, such as its power transistors, diodes. P „ AV 
g transformers, etc. the area of the moving ak. This w8l cool the electronic 

^ components and protect them from overheating. The EWQ air velocity Is 

0 a^onimately proportional to the power produced by the HVPS. When more 
\j\ power is generated more heat wffl be produced by the electronic components. 
NJ When more heat is produced, the co mpo ne nts have more need to be cooled 
. The more they need to be coded, the more the EWGafr velocity. The more the 
J* atrvekK^thernoretteaifcoc^ 

^ uSatbproportfcmal to fcsneed to be coded Fig. tl 

01 12, Further irnprovement may be made by dividing the first (or the 
jj* second) group of electrodes into two subgroups. Each of these subgroups is 

located on both sides of the other group ^ second if the 6rst b divided and 
vise versa). The HVPS b connected to al d the groups and subgroups. HVPS 
is capable d applying the high voltage to one or the other subgroup (with 
respect to both groups d electrodes). Wheri one d ^ subgroups is fed <he air 
is forced to move bi one Section. When die other subgroup is fed foe air is 
forced to move in the opposfte Section. This way the electron wind generator 
mayproduce air Sow in different directions. See Fig. 12. 

13. The WnBrectkmal array may be used to contrd air movement 
produced by an outside source. If outside a* movement enters the array, the 

forces may add or subtract to this air velocity. An air movement ^nsot 
measuring the air movement may adjust the output voltage to the HVPSHftd 
produce desired EWG wind This may be used to induce or invert, for example, 
chimney draft It maybe used to block the air movement from one premise to 



another. It may be useful to prevent contaminated air from penetrating 
another area. This we shal oafl "(he ak barrier*. It may be useful h some 
appBoations to prevent last ak movement from penetrating "the air barrier*. 
To do this an array must generate quick counteracting wind See Fig. ft, The 
EWG may be used as foe gas barrier between two spaces. Being fed by the 
inertiatess EVPS (or HVPSs) and being inertialess by nature. EWG may 
prevent any gas movement through the array. The bi-directional array may do 
this in both directions; while a cme-<5rectionaJ may prevent the air movement In 
just one direction. To prevent (or stop) the gasmovement the EWG is provided 
with a gasmovement sensor (or sensors) and a feedback device. The sensors 
sample gasmovement and causes the HVPSs to change output high voltage 
across the arrays. The HVPSs change output voltages so that the arrays 
create a meeting (counteraction) of gas flow (forces) of the same power. The 
resulting force must be of negSgible value so that no gas movement occurs 
through the arrays. This results m a gas barrier that neither allows gas 
movement nor heat transfer through the arrays. In this way k is possible to 
create a dear (transparent) gas (and heat) b^ttiet . It may be caSed "a dear 
waff*. 

H. Another set of improvements maybe achieved by the combination 
of HVPS design with electrostatic wind generator (EWG). A background for 
understanding this is as foflows. EWG works within a rather narrow voltage 
corridor. The lower boundary of Ms corridor starts when corona discharge 
begins and the high boundary b just betow the level where breakdown (sparks) 
starts. If voltage across the array is below the corona level the current through 
the array is of smal magnitude. It is a so oaOed "leakage current*. When 
voftage increases, corona discharge begins and current grows. Above die 
corona level current grows much steeper than voltage. Fig. H shows 
experimental current versus voltage curve for foe array shown hF1g.tSmce 
foe ak condition is not usually stable, foe breakdown level may vary. This level 
is preceded by foe corona current increasing. The ideal HVPS must foresee 
this level and maintain foe voltage across foe array, at a safe level This may be 
done by having a self-adjustfog HVPS, which sanies or measures foe output 
current level and increases or decreases foe voltage to foe level corresponting 
to the current's level This b the Qrst combination of a HVPS with foe EWG. 

15. The second combination -may be made by employing HVPS with, 
drooping current versus a voltage characteristic curve. An example of such a 



curve h shown fat Fig. 15. The third combination may be mad* by a special 
HVPS with "fiexfole lop am". This term needs explanation. Let us 
understand that "flexible top* HVPS means a HVPS with amor* stable "base 
voltage* and a "flexfcle top voltage*. The output voltage is the sum of these 
two voltages. Thb "flexible top* HVPS has a characteristic curve fee is shown 
inRg.tS.The 01b a "base voltage* and 02 b a flexible one. The common 
output voltage Oout « 01 ♦ 02.' Wh3e the "base voltage* is close to the low 
corona level the maximum sum of this and a "flexible top voltage* level 
exceeds the spxk. level Thb maxfrnum "flexible top voltage" is generated 
when output current is close to a mircmum level When output voltage Is dose 
to the spar* level for certain conations the output current becomes of greater 
magnitude. In response to current increase the output vo&age drops. So does 
the sum of the two voltages. Having been properly designed the HVPS 
generates die output voltage at a level that guarantees the pre-br eakdown 
condition of the electrodes* array. The "flexible top* HVPS may be made hi a 
variety of ways. One b shown m Fig. 17. The HVPS consists of two HVPSs 
(HVPS 1 and HVPS 2) connected in series. The HVPS 1 generates a "base 
voltage* The HVPS 1 has a sight or no dependence on output voltage from 
output current fci other words HVPS 1 generates stable output voltage. TWs 
voltage's magnfcude b big enough to initiate a corona discharge of smal 
intensity. The HVPS 2 generates output voltage that depends on output 
current The maximum voltage occurs at the output when no current Bows to 
the load (array). In no-load condition the common voltage of HVPS t and 
HVPS 2 exceeds breakdown voltage of the array. When output current 
increases the output voltage drops. The simplest Implementation of this idea 
maybe achieved by using a step-up transformer for the HVPS 2 with large 
leakage Inductance. The output current flows through die leakage hductanee 
and creates a voltage drop across it The more current appBed die more 
voltage drops across the inductance. The more voltage drops across the 
Inductance the less output voltage at die output of HVPS Z This HVPS 
generates the output voltage which b depend cm output current 

IS. It will be appreciated 0>at a "flexible top* HVPS wiB be considered 
as a comWhadon of "flexible* and "stable* HVPSs connected in series 
without departure from die spirit of die hventfon. Thb means that the HVPS 
may consist of any number of "stable* and "flexible* HVPSs connected in 
arbitrary order. See example in Eg. IS. 



T7. Another "flexfcle top" EVPS implementation may be achieved by 
ushg a voltage multiplier with (Efferent capacitors* value. The HVPS is shorn 
m Fig. 1*The capacitors CI- Clf are d a greater value. (Kan the capacitors 
Of ♦! - CM. The voltage drops at the voltage multiplier output is directly 
proportional to the output current and reversely proportional to the capacitors' 
value. As for the HVPS shown m Fig. the voltage drop Es of a much lesser 
vafce through capacfcors CI - Of than the voltage drops through capacitors 
C1M to CM, vbich Is of a much greater value. The voltage 01 may he 
considered as a -stable* voltage. While the voltage 02 as a "flexible top* 
voltage. 

!& It wfllbe appreciated ff Remargin of OmJn and Orna* may be of any 
value that guarantees the worfcmg requirements for the array and w9 not be 
Bmfted by corona and breakdown levels. 

13. It wa be abo appreciated that under "flexible top HVPS* any 
HVPS configuration which performs as described above and within the spirit of 
invention wffl be recognized 

2a Another EWG Movement may be made K electrodes have a 
bent sh^ as t$ shown In Fig. 2a This shape aBows movfog the ak in a certafc 
direction w*h or without side lobes. The array may beconcavedupw.down.fr 
the first case * w» dissipate the air moving from die array.fr the second case 
thernoving air b concentrated or aaned towards its desfred point 

21 The array carries high voltage between the groups of electrodes. 
TWsmeans that one of the groups may be under a desired voftage with respect 
to -ground* or to other nearby objects. One of the objects to be considered 
maybe a ductworVs wafls.These wafls are usuafly under "ground* potentiaL A 
further frnprovement of 0* EWG Is an additional hsuJation between the 
electrodes under hie* voltage and outside objects. It may be any Und of 
insulator, fedudmg gas insulation. The preferable way of insulation is a sofid 
barrier located between an array and outside objects. The example of this 
insulation H shown in Fig. 21 

22. It is preferable to have the different groups of arrays placed in a 
staggered manner, not paraBet to each other. It is shown in Frg. 22. The first 
group of electrodes are under the same potential as the ductwort wafls. The 
second group b under hfcjfr voftage.The second youps extreme electrodes are 
located father from the wafis man foe extreme electrodes of the first yoi*. 
Being located this way the array covers more of die ductwork's cross area 



than iithe first group o£ electrodes wouWbe undef high voltage. The whole idea 
Is to move the high voltage elect/odes, if possWe, as far away from the non- 
array's parts withcuttnlnfrn^ the arrays effective area. 

23. Another implementation of this Mea Is to develop a ductwork (or 
frame) shape. According to the invention the ductwork or frame parts must oe 
bent to guarantee a safe distance bet ween the electrodes and the ductwork 
(frame). The example Is shown Fig. 23. In thb case anypart of the ductwork 
(or frame) is located at a safe (breakdownwise) distance from the electrodes 
that are at the voltage (potential) different of the ductwork (frame) voltage 
(potential). 

24. Being installed within a ductwork or ductwork's net (web) the arrays 
must be removable and replaceable from time to time. This must be done 
When (he array is excessively contaminated or damaged. It will be 
appreciated if the ductwork has a slot (or other means) for an array installation. 
The array may consist of one or more frames supporting electrodes. To 
remove an array means to pull it out To instaB it means to put * hack or 
replace it See Fig. 2t 

21 SU8 another nwprovement may be achieved when the HVPS Is 
programmable to produce high voltage changes in Che course of time. This 
feature creates severalnew effects. First of * the air velocity and volume per 
time becomes different Thb makes EWG able to produce a desirable amount 
of ak movement according to a preset program or outside condition. If. for 
example, more pollution ^ses through die EWG. greater voltage may be 
needed to dean the air. Another exampletsfoat by changfog voltage. -tow* 
and "W£>* settings of air volume may be achieved, comparable to 
conventional fans. Also temperature changesmay require more cooling abffity 
and. therefore, a greater voltage. A EVPS may change the output voltage h 
accordance with a preset program, or in accordance with an environmental 
contftton. or to adjust airflow volume. 

28w EWG designed for quick air movement response must be as 
inertiaSess as possible. Being inertialess by nature it stHJhas its Omits. This Dm* 
is a HVPS that may have stow response time. If. for example, the HVPS is 
made as a voltage muWpfier. or HVPS has a big output fSter capacitor. * can 
tk* change the output vo&ag^ 

amount cf energy that may be dissipated or accumulated quickly. The HVPS 
for the TOG accordfog to this invention contains at least two parts connected 



together in series. The first part produces the first high voltage with no or a 
mbwnum device for smoothing output voltage. This means that no 
components for storing the energy are included The second part has a HVPS 
that complements the first one's ripples by adding necessary voltage to the 
first voltage. TWs second part comprises of no or minimum devices for energy 
storing, m Fig. 25 an example of such a HVPS Is shown. The HVPS shown in 
Ftg. 25 Is capable of changing output voltage quickly enough to control output 
voltage without sufficient inertia. 

27. A EWG has a natural Emit of capacity (ak velocity) which Is not big 
enough for some applications. To increase this capacity and air velocity 
several arrays are located in series, as is shown in Fig. 4 and described in the 
Claim 4 of present invention. To make this design more compact, the positive 
and negative electrodes win comprise of both the sharp and duO parts. The 
sharp parts of negative electrodes are (Erected (or located close) to the duB 
parts of the positive electrodes. The positive electrodes 9 sharp parts are 
directed in turn to the du8 parts of the negative electrodes. The example of 
this location is shown in Fig. 26. It is necessary that that sharp parts of one 
group of electrodes must be located much further from the 6u9 parts of the 
next group of electrodes with the same pdarfty. In this case, each pair of 
electrodes generates *an electron wind* Erected from one row to the other. 
This akmoyement is further accelerated by the next pair of electrodes. This 
next pair consists of the sh^tp edges of the second row and the du! edges of 
the third row. The sharp edges of the tfwd row together with the dul edges of 
the fourth row create the newt pair of electrodes. Bach foSowing row is under 
sufficient voltage wfth respect to (he previous one. The positive and 
negative voltages are appBed to the neighboring row in turn. According to 
another implementation of the above Idea the electrodes are hoflow to reduce 
weight and price. 

2a WhBe a smgle array is able to produce different wmd velocity 
depending on the high voltage magnitude several arrays may produce not only 
different air velocity, but different air Sections. A good example of Ous is a 
set of two arrays located at a certain angle to each other. Let us take (just as 
an example, but not fmfred to) a Stf angle as it is shown in Fig. 27. It may be 
any other angle as weflLLet us first consider, that the high voltage is appfied to 
the array #1 wh9e the array #2 is under zero voltage. The wmd w3 be directed 
orthogonal to the array's #1 electrodes (direction #1 in the Fig. 27). When Wgjh 
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voltage is appBed to array #2 and zero voltage is across array #1 the wind i$ 
Bowing in direction #2 In Eg. 27. When the equal high voyage is appOed to the 
bo* arrays, each one tends to blow the air in its own direction. The #1 
blows to direction #1 The array #2 blows in t direction #2. If both arrays have 
an equal capacity, the resulting wind is bloving in direction #3, as shown in 
Fig. 27. If one of the high voltages is greater than the other, the wind blows in 
sta Afferent directions. 

2SL Having three arrays, as shown in Fig. 2d. one is able to blow wind in 
any desirable direction. 

30. HVPSs may produce different high voltages over time. The 
resulting air movement wffl vary. This creates anew effect of the air blowhg in 
different (constantly varying over time) directions without arty moving parts. 
The most obvious application of this wind generator is an oscfflauhg fan. A 
cowentkmdcmcwn^ 

the blades forcing the air to move and another part rotates foe set of blades 
ventiatmg a wider area. Thb oscBating fan may be substituted by. for 
example, two arrays, as shown, for example on Fig. 27. Each of these arrays is 
bfowfeg the ak in «fferer< bu intersecting directions. If one of the arrays 
blows the air h one direction whBe another array blows the ak h another 
ejection, the combined f orces of the two arrays wffl result in the akrnoving in a 
third direction. By changing the high voftage of each array separately one is 
capable of controlling the ak velocity and the air direction, this may be 
achieved without any movngparts. 

31 As an ultimate in^lemettation of th^ 
located in space. They are connected to a number of HVPS. The number of 
arrays may be different from the number of HVPSs, Le, the arrays may 
outnumber HVPS. or HVPS may outmmnto fti arrays^ change 
the* output voltages over time. This may be achieved by switching HVPSs* 
outputs or changing HVPSs output voftages. Each arrayproducesmore or less 
(or zero) wind velocity according to the voltage across its electrodes. The air 
wa blow in the direction (or directions) and with force that is the result of the 
common propulsion of a8 the arrays. By this means one is able to produce the 
ak movement in three dimensions with a desirable velocity in erne or even 
more directions. It is necessary to say that all or any combination of the arrays 
may be of onen&ectionaJ or bWfrectional as wet The HVPS may change 
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their voltages to change the air velocity and directions in any desirable 
direction. 

32. Sti another implementation (and application) may be made wing 
EWG as a -heat sink". The arrays are installed between a heat source and a 
place where heat is wished to be suppressed. A furnace on one side and 
laboratory equipment on the other side provide an example of this appBcation. 
The arrays are located between these two places forcing the air to flow 
orthogonal to (he foe between the heat source and the location wished to be 
kept cool fit may be any other angle as weH)L At the extension of the ak 
direction a heat sink is located It may be a heat sink or. say .a hole in a ceiling, 
or other means for exhausting air which is desired to be kept separated . The 
EWG "heat sink' may be used in Afferent applications where a transparent 
(or a low cost) barrier is needed It may be used for office, industry, electronic 
devices or technological applications as well See Fig. 23 for the details. 

33. Another EWG implementation is a flying apparatus. A Bght weight 
EWG with some of the electrodes located horizontally creates a fitting force 
thatmay cause it to By (or hover). The horizontal (or close to horizontal) 
electrodes create a lifting vertical force, as it is shovn in Fia 30. Other wM 
directions that are created by EWG may be used for horizontal movement and 
maneuvers. Light weight electrodes are made from Bght weight (or hollow) 
material with a conductive surface. See Fig.. 3d The HVPSs are connected to 
the arrays. The HVPSs may or may not (ty with the arrays. If not, the HVPSs 
are connected to the mays through Bght weight wires. It is preferable that the 
wires carrying afferent voltages are located apart from each other. By Ms 
they wont need a heavy voltage insulation. As EWG needs only low 
power to generate air movement these wires must be of a smaO diameter and 
be Bght weight The arrays themselves may be made of Bght weight hoSow 
tubes with a geometry shown, f or example, h Fig. 30. They may be made of 
plastic material say, used for hot air balloons, covered with a thin conductive 
fBm. They may be QJed wfth Bght wefght gas Eke hefium. Being Bght weight 
these devices need a small force to Eft them up. In this way one is able to 
create a flying apparatus which is noiseless, and fuOy controlled in aO 
directions. One more advantage of this apparatus is that it has much less 
inertia in comparison the hot air baBoons and it b simpler than other 
hovercraft. 
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31 The Dyfog apparatus described above may be used together with 
heatbg and cleanmg features: Befog fufly controlled and able to fly in any 
direction this apparatus may b* used for cleaning or heating (or oOw ne*ds) 
of lnaccess$!e areas, say, pipes or other enclosed or hazardous areas. 
Another fcnplementationmaybe seen for the hermetically sealed areas Which 
need to be constantly cleaned Being located inside of such area and powered 
from HVPSs, the flyfog air condftioner (Which means cleaning, heating and 
either abides descnbed above) may be Erected to the desirable objects and 
remove (actuaBy, coflect) dust or other examination from these objects. It 
may abo heat desired objects or treat them within the ab&y of EWG . 
described above. After the technological process is accomplished the area is 
opened and EWG with coBected dust may be removed and cleaned or it may 
be returned for continuation of the process. ' 

33. The flying EWG may be used for erosive gases control It is a 
well-known problem in foe mining industry, where undesirable methanol 
concentration happens from time to time. For safety reasons it is desirable to 
ignite these concentrations prior to the tine When they w9 exceed a safe 
level Some of these areas are inaccessible and (Ms prevents an elective 
explosive gases control The EWG combines the abSty to fly with the abSty to 
create sparks between fts electrodes, The spark frequency (or presence) may 
be controlled by the high voltage magnitude that is appBed between the 
electrodes. The flying EWG may be Erected to an ^accessible area. After it 
testes Ms area the HVFS her eases the high voltage magnfcude between the 
electrodes creating one or more sparks between die electrodes: The spxks 
thus ignite the explosive gases and reduce thek concentration. 

36w It is desirable for some applications to produce a pulse In the ak 
movement (gusts). EWG is capable of producing a more powerful wind during a 
short time, Le„ pulse action It needs some background to comprehend EWG 
capacity is totted by breakdown Ihe Omit of the gap between die sets of 
electrodes having oj^osite Wgh voltage polarfry. The closer it Is operated to 
the breakdown Emit the more wind velocity ft wi generate. It is weB known, 
that short high voltage pulses tend to have a higher breakdown fimfe than 
continuous high voltage. This means, in turn, that when a pulse voltage b 
appBed to the array it may create greater air movement than when - 
continuous hlgft voltage Is being appBed to the same array. TWs accelerated air 
movement exists, only, for the time the pulse voltage is appBed The shorter 



the pulse width is, the greater the voltage way be appfied without breakdown. 
The higher the pube frequency is. the more constant the ak velocity w9 be 
that b generated One of the pulse EWG appicatkms may be a wind tunnel 
WW tunnel tests for aircraft striate that along with a steady ak Bow, a 
pufee (or quickly changed) airrnovemer^ a/e i^eeded as wllhw quk* ak 
nwvements may be useful, for simulating real atmosphere conditions. 
Conventional blowers by designha ve tertlalfimte which niake them unable 
to produce the sharp, quick change in air movement desired The pulse EWG 
may be used for such a test (simulation or modeBng). 

37. When the array* are connected b series the high voJta£ is 
distrfcuted unevenly through them (See Fig. 31 for the details). Some of the 
arrays have srn^J^ gaps and corona discharge is initiated at the lower level 
The breakdown level is also afferent for the (Efferent arrays. Being connected 
in series one of the array's ak gap may breakdown ear&er than the others. This 
series connection Tnay be used to 

the arrays can be predetermined to have a low breakdown teveL When the 
HVPS vofcage reaches a certain level the voltage across this array exceeds 
the breakdown level The spark wB then occur between the electrodes of tWs 
array. The HVPS voltage across the other arrays becomes greater and they 
wiproduceinorewhdftwfflte 

pube Wuatkm without departure from the spirit of this frwenom The main 
«sthguisWng feature b the series of connections of the initiator array (or the 
ak gap. or discharge tube, or whatever) with die other array (or arrays). 

3a The array with the deferent distance between the electrodes k 
shown In Fig. 3£ The aim of the different ak gaps is to (Erect the ak h the 
desked Section. The closer the rods of the array a/e. the stronger fee wM Is 
this area. The array with arbitrary gaps may <Srect the ak Bow as a result of al 
the Bowsproducedby the array's parts. The array shown h Fig. 32a generates 
more wmd by the ends than by the middfe parts of 0>e array. Being designed 
this way foe array blows the wind as a direction^ aerial Tte 
be suppfess^ or ampffied The same array may be made with the middle 
parts closer to each other than side parts. That a/ray wffl generate a wmd with 
more of a rounded shape (See Fig. 32b).. 

3a The FWG Is comprised of a number of electrodes and a means 
(stands, wafis. or platforms) for thek moving. TWs EWG (see example m Fig. 33) - 
may blow wind in different directions and with different forces. These Sections 



and forces depend oh the electrodes rmrtual location. This EWQ may blow wfod • 
in different directions and with different faces having, to example or* Hv*P& • 

40. The ultimate EWG systems are comprised* a number of arrays 
(of wind generators) together with other heating, cleaning (described above) 
devices, sensors and improvements. This system has one or more HVPS and 
also low voltage power suppBes, connected to the electrodes of Renumber of 
arrays. The control system monitors and changes Lehigh voftage at the each 
electrode to mahtain the necessary air velocity, heat, cleaning abffity. eta 
that is desired. This EWQ system may be part of. say, a buildings air 
corwfitionlng system, 

41 For most applications the sharp and dufl edges of the different rows 
c* electrodes must be located at the same distance from each other. This 
requires a lot of precise wort and labor. To facilitate this requirement the array 
comprise Bexfcle, but sharp, edges. These edges, which serve as the corona 
emitting parts, (or corona electrodes themselves, or parts of corona 
electrodes) are flexible and/or movable. They are able to move (float, bend, 
etc) to their desired location geometry, and shape, once wind and 
electrostatic forces are introduced. The ah) Is to aflow die sharp edges to . 
arrange themselves into un&orm (electrostatic wise) mutual shap*. Alofft* 
sharp edges w3l maintain an equal tfstance from the opposing dufl rods. It 
maybe seen as an array of hoBow tubes (flexible or rigid) with threads (frtoge) 
located on one side. These tubes and edges (fringe) are made of conductive 
materiaL 

42. Another implementation of this idea (L 41) are flexible electrodes 
(Tig. 33). If some part of the electrode produces more strong wind Own 
another, it w» repel from the opposite electrodes and Increases the distance 
(the gap) between these electrodes. 

43. The EWQ may generate not Just air movement but also sound 
This fact is we* lenowa The EWQ produces a sound when high voltage. appBed 
to the array, changes the magnitude of the frequency wilWn the sound range. 
The EWQ shown h Fig. 3$ has a sound sensor fmSte) and HVPS flvat changes 
its output voltage h accordance to <he incombg sound (going h the EWQ 
arectfon). The air movement that is produced by the EWQ is Bowing in the 
opposite Section (it mee^ 

is of the same intensity (velocity) as (he booming sound aiwJefonfoates(or.at 



feast reduce*) flu* sound The toning diagram in Fig. 37 ffiustrates the 
per formance ol EWG. 

41 The "sound barrier"may be combfoed v*h air movement To do so 
EWG must be supplied with a stable high voltage to produce (he ak movement 
At the same time EWG must be capable of changing voltage to prevent 
sound penetration. This changeable portion of the high voltage must be less 
than the stable portioni The ma>dnwm combff^ voltage must be lesser than 
breakdown level The mmfrnum combined voltage is greater than the corona 
level The average Wgji voltage magnitude is big enough to produce a 
desirable amount (vetocfty) of air movement 

45. The sound barrier, based on the principle described in L 43. consists 
of a number of arrays and a number of HVPSs. Each EVPS is etjuipped with a 
sound sensor (microphone) and a control system that changes the output 
voftage ol each HVPS. The HVPS Is ol an feertialess type. Which was discussed 
above frii.251 The HVPS produces just enough high voltage to generate ak 
movement of opposmg polarity to that of the sound entermg to the array. This 
impJernentation efimmates (or. at least, reduces) aB of the sound going to the 
number of arrays. Thkmay be called *a clear soundbawer". * 

4$. When several pairs of the arrays are located in sequence, there 
must be sufficient distance maintained between the different pairs of 
electrodes tofceep them from interacting with each other. As shown in Fig, 37. 
the electrode 3 may Interact with the electrode 2. In this case electrode 3 
pushes the air molecules toward electrode Z This the air movement is 
opposite to the air movement, produced by to electrodes 1 and 1 Thus EW6 
efficiency is decreased To prevent this opposite action (he interaction 
between the electrodes 3 and 2 (as weB, as swtfar) must be decreased The 
cross location of the arrays b shown hI^3a.The arrays are located at a SOT 
angle (but may be located at another angle). The area of interaction between 
the electrodes is lesser than. say. h Fig. 37. Being designed flfc way. several 
arrays may be located closer to each other without decreasing the efficiency. 

47. The EWG may simultaneously move Ave air and dean it To do so 
the particulates fn the air must be charged by the opposite polarity of the 
electrodes they are p*s&q by. In the Fig. 28 al the particles are behg 
charged in turn negatively and posiuVeV. They are passing by the electrodes 
having the opposite polarfcy and are attracted to these electrodes and stfck to 
them. The air leaves the invention yah less particulate than when it entered 



To tawease the particulate coBectmg ability, some of the electrodes (say. 
having the san* polarity) have more length hi the air Oow direction than the 
electrodes with the opposite polarity. The particulates are collected on these 
longer electrodes. This £WG (Fig. 3$) has a greater ability to clean the air 
(collect the particles). 

4a Another improvement of the idea (L 47) Is that at least some of the 
electrodes have a developed surface. This development creates a turbulent 
air movement near the surface. Being involved with the turbulent movement 
the particulates spend more time near the surface. During this extended time 
the particulates are attracted to the surface and sticX to it This improvement 
increases the time of the particulates* attraction that, in turn, increases the 
EWGabffity to clean the air. See Fig. 40. 

49. When several arrays are located in sequence (1 4) the first array 
accelerates the air wh3e the foBowing arrays push the already accelerated air 
tostaihJgher velocity. This "series EWChas a natural air movement Omit This 
Bmfc is an tons* (or electrons'! velocity. The air velocfty can not exceed the 
velocity of iom (or electrons), which actuary push ft. The ions* (or electrons*) 
velocity depends on the voltage between the electrodes. The more voyage 6V 
more the ions 9 velocfty and the more the akmovement velocity increases. The 
Fig. 41 shows the EWG with increased air movement efficiency. The EWG 
consists of several arrays wfth different (they may be equal as well) air gaps. 
Each arrays b fed by a afferent EVPS. Each array h uSe sequence is fed (as a 
ruJe.butnot limited to) with greater voltages than the previous ones. The arrays 
with greater air gaps are preferably fed by greater hi^ voltage. The airbetog 
acceleratedby the first array is more accelerated by fte foBowing array that 
emits ions (electrons) with greater speed The EWG shown in Fig. 41 combines 
efficiency and compact design with a great acceleration ability. 

5a Sol a further Improvement of Ms idea is the EWG shown in Fig. 42 
H comprises of a lesser number of HVPS than the arrays* number. The EWG 
may consist of one muWoutput HVPS and several arrays connected to fc. As 
the example (but not fimited to) the multioutput HVPS may be either a 
modular HVPS. or a HVPS with taps (a transformer, fly-back converter), or a 
voftagemuiopfier with taps from different stages, or any other muitioutput 
HVPS. 

51 The distance between the electrodes is critical for the EWG*s 
perf<>m%ance.This distance may change because of particles coSected on the 



electrodes. Som* of particles are smaBbsfeeand do not greatfy contaminate 
the electrodes.Tbey create a fth even But. there are 

. bigger particles that, having settled on the electrode decrease fee a* gap 
between the electrodes and way cape a spark or ark discharge. A (bin 
thread, cotton, 6ber, or hair may be good example* of the contamination that 
may prevent an EWG to work properly. When these kinds of contamination are 
present an EWG needs some sort of pre-Ster. which wffl trap and thus prevent 
large particulate from entering theEWG. This Bter [Tig. 43) may be of any 
kind It may be a fabric £3ter, or k may be an electrostatic filter, or any other 
kind which wa meet the derrusnds of this invention. 

52. The thfo electrodes (or corona electrodes, or sharp edges) may be 
of any shape. The only condition which must be satisfied is that the shaip 
edges must be sufficiently shaiper than the du» edges of die opposing 
electrodes. They must emit the electrons or kms much more freely than the 
dul rods opposing them. The sharp edges may be made of a thin wire 
(tungsten wire with the diameter of Ol<H* for example)* or of knife blades, or 
ba/bed wire, or of any other shape, which satisfies the above conation. Asa 
good example of a good sharp electrodesmay serve a sat* Wade, especially * 
wood saw. It is, first of a* sharp enough to em* the electrons or Ions as wet 
The teeth are set and may be firected to the did parts of another group of 
electrodes, which are located in a staggered order. An adtftionaJ advantage of 
thb saw appScationisthatthe electrodes are k>e>g?ensive. because of 6>ewei 
developed tool manufacturing industry. As the corona electrodes may also 
serve a long razor blades. They are used for scraping doors and other Oat 
surfaces. 

An advantage of the above design is that it comprises no moving parts to 
move, clean, (Erect, block, and heat air or other gaseous matter. This means m 
practice ti»t the air may be moved without he^ (There Isno lag time.te air moves 
mstantly when the frwentkm b turned on. 

A further advantage b that the electrostatic wind generator is noiseless, or. at 
least much less noisy than conventional fans. The corona dbcharge sound it produces 
b much more quiet and more pleasant Eor human hearing, (vhke noise, murmur). 

Another advantage is that very mtfe energy is needed for the same 
jpoductiv*y.S<mtee>9eriff^ % 
3 to 10 times less power consumptive than a conventkmal fan with the sarnecapac^ 



It may be understood because ah electrostatic generate* uses a direct electrical to 
inecnanicalpower conversion. A comrcrrtfonal Can. on Ihe other handl needs to rotate 
blades first and wastes a sufficient amount of power tofceep themrnoving. 

SH another feature is the ozone production arrimovng at the same time. Ihe 
corona discharge produce sufficient amount of ozone which may be delivered at any 
desirable direction. 
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